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TO: HED Metabol_sm Assessment Review Committee Members'

-1 Chemiczl U.S.A. has submitted a petition for the establiishment
of permsrent tolerances for residues of a new plant growth
regulataor, prohexad.cne-calcium {calcium 3-oxlido-H-oxo—-4-~
propionyleyclohex-3-enecarboxylate), 1n/on peanuts, pome fruits,
and cattlse meat byproducts (kidney). Concurrently, the peiitioner
15  requeshbing  Sectien 3 registration for end-use products
contaliniig prohexadicne-calcium as the active ingredient; a 27.5%
dry flowal-le (DF) formulation (Product Name = Apogee™, EPA File
Symiol Neo 53L88-RR); end a Vbi DF formulation {Product Name

Baseline®, [PA File Symbol No. ©3588-0). Apogee™ 1s Iintended for
use on aeple and pear t“rees and Baseline™ is intended for use on

pearuts, Prohexadione-calcium is effective in  controlling
vegoerallve  growth  in peme  fruits and peanuts by inhibiting
gikbberelli~ hkiosynthesis. In peanuts, prohexadione-calsium 1is
eifective in canopy control, which facilitates row location for

mechanios harvesting; in  pome fruits, prohexadione-calcium
lmproves ©

“ruift gquality by allowing increased sunlight penctration
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itz Lbe  canopy. Section oot the petition proposes the
establishment of tolerances fTor residues 0f prohexadione-calcium
per e in oan the following commodities:

cEanat Nutmeat . . . .0 o L .. 1.0 ppm
Pzznul Hay o . . o« « . . . .+ . . . . . 0.6 ppm
pome frult . L0 0 0 L . 00 o .. 3.0 ppm
sattle, Meat Byproduct (Kidney] .o . . . C.1 ppm

The struciure of prohexadione-calzium s shown below:
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1. RESIDUE CHEMISTRY DATA

Proposed Use.

The  petitioner provided a specimen label for the 27.5% DF
formulation {Product Nams = Apogee™; EPA File Symbol No. 03588-RRj
containing prohexadicne-calcium as the active ingredient, and whnich
is proposed for use on 2come fruits. The 27.5% DF formulation is
proposed tor single, split, or multiple feoliar applications to
apple and peer trees an 0,206-0.825 1lb ai/A/application with a
maximum  easonal application rate of 1.70 1b al/A/year.
ReTreatm=r: intervals of 7 to 17 days are recommended; however,
applicazics of more thar (0.825 1b ai/A within any 2l-day interval
is prohibiied. A 4b-day preharvest interval (PHI) is proposed. A
restricTed entry intervel (REI) of 12 hours is proposed.

The petitioner provided a specimen label for the 75% DE formulation
{Product Name - Baseline™; EPA File Symbol No. ©3588-0C) containing

prohexadionse-calcium as the active ingredient, and which is
proposea frr use on p=zanuts. The 75% DBF formulation is proposed
for a ma<ltum of three broadcast feliar applications az 0..25 1b
al/Asappli ation with a Z-4 week retreatment nterval using ground
cgulpmeni.. A maximum seasonal rate of 0.375 lb ai/A and a Zo-day
FETI are proposed. Rotaticnal zrop restrictions were not included
orr the Basz:ziine™ label. However, HED has concluded that a 30-day
plantback restricticn 1s aopropriate for the purpose of this
petation | iee below




Enforcement Method.

To measare  residues  of  prohexadions-calcium  in plants,  the
petitions. has developed residue analytical methods using GC and a

mass se ¢orive detector  (GC/MSD) . These GC/MSD methods are
des.grat Methedz D3¢0l and 258608, Method DO9601 was fi1rst

developed 7o measure residues ol prohexadione-calcium in/on peanut
nutrreat and hay. Method 09608 i1s identical to Method D%601, and
was later developed to include instructicns for the analysis of
resocdues n/on pome fru-ts and livestock commodities. The methods
are proposad for telerance enforcement, and were used as the aata-
collectins methods in the analyvzes of samples obtained from the

fie d, wmrocessing, and sTtoracge stability studies. Both methods
waere destined to measure residues of prohexadione-calcium as the
orohexad e methyl ester. The reported level of quantitation
(LOG for prohexadione-calcium 1a 0.05 ppm for all apple, pear, and
peanus commodities. “he method has been sent to the Agency

Ariaiyuloa. Chemistry lLaboratories (ACL) 1in Fort Meade ZLor a
Petlitior Wathod Validarion (PMY) (Memo, G. Kramer 8/3/8%; D257929) .

The petitioner proposes Method D608 as an animal enforcement
method, he method can determine residues of prohexadicone-calcium
and destoaplionyl prohexadione in livestock commoditlies.
Quanrtitation of prohexadione-calcium is by GC/MSD, and quantitation
of the despropiony. metabolite is by HPLC/UV. The reporzed LOQ for
probexacione-calcium was 0,050 gpm for liver, kidney, fat, and
miscle aro 0,01 ppm for milk. The reported LOQ for despreopionyl
pnrohexadicne was 0.03 ppm for liver and kidney.

The pen.tioner submitted data (MRID 44457802) concerning the

recovery i residues ol  prohexadione and  its  despropilonyl
metabolite using FCLA Multires:@due method protocols (PAM Vol. T).
kesidues F prohexadions and the despropionyl metabolite are not
recoveraed vaing FDA Multiresidue method protccols.

Nature of the Residue,

Apple:

Totai racroactive resicues (TRRs) were 0.305 ppm in/on mature
applas harvested 45 davs fzllewing the last of two seqguential
applicat:cas of [ 'Clprohexadione-calcium, labeled at the C-3 and
C-4 nositlions of the cyclohexencone ring, at a total application
rate of . 7¢ 1bh ai/A (-1x the maximum proposec =zeasocnal rate).

Applicaziasns were made directly to apples as a run-off spray.
Prohexadio e~calcium was rapldly metabolized to prohexadione (free
acid), whith was dden-iiied at 1.83% TRR (0.0056 ppm) i{Table 1).
Melabolives BX 112-15 ang BX 11.2-M10 were the major identified
metalolives:, accounting for 11.78% TRR (0.0359 ppm) and 92.2:1% TRR
iC.0231 ppml, respectively. The following metabolites were also

S

Sdenti e desproplonvl prohexadione (5.532% TRER, 0.0l¢Y9 pomj,
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27F2-8 {:.68% TRR, C.0234 ppm), Z5F1-A ({5.33% TRR, 0.01#3 ppm},
27E2-A 2. e0% TRR, 2.0079 ppm}, tricarballylic zcid (1.24% TRR,
0.0038 Lam) and citric aoid (2.44% TRER, 0.0074 ppm) -
Crganosclible unknewns (20 components) acccunted for 36.32% TRR and
agquecus-roiuable unknowns (6 components) accounted for 5.92% TRR,
The petitioner demonstrated that the remainder of the characterized
radioact . vity was distributed between base hydrolysate unknowns
<300C MW % compeonenzel at 1.32% TRR, base hydrolysate unknowns
23000 MW oat 1.29% TRE, and glucose osazones at 2.20% TER. The
chemical structures of metabolites ldentifiled in plant and animal
metabollsr studies are depicted 1n Figure 1 (Attachment T

Table 1. Summary of radioactive residues characterized/identitied in apples harvested 45 days following ireatment with
[""C]prohexadione-calcium al a total application rate of 1.76 ib ai’A (- 1x the maximum proposed seasonal rate).

Apple - 45-DAT {(TRR = 0.305 ppm)
Fraction %o TRR I ppim
Identified *
Prohexadione 1.83 0.0036
BX 112-]5 11.78 0.0359
BX 112-M10 .21 0.0281
Despropiony! prohexadione 5.55 0.0169
27F2-8B (and 451'2-A) 7.08 0.0234
250 1-A 533 0.0163
27F2-A (and 2717 1-A) 2.60 0.0079
TCA 1.24 0.0038
Citric acid 2,44 0.0074
Total identified 47.66 0.1453
Characterized
Linknown 6F'{ (polar) 0.59 0.0018
Unknown 9F (polar) 4.40 0.0134
Unknown 13F (polar) 3.00 0.0110
Peak 5 1.86 0.0057
Unknowns 19¥1. 19F2, 19F4 540 0.0)66
Unknown 25¥4 14 components) .43 0.0044
Peak {2 2.28 0.0070
Unknown 33F 5.49 0.0167
Unkaown 351 {3 components) 622 0.0190
Peak 17 1.88 0.0057
Peak 18 311 0.0095
Aqueous soluble unknowns (6) 5.92 0.0181
Base hvdrolysate unknowns <3000 MW (3, cach <0.50% 1.32 (.0040
TRR)
Base hydrolysale unknowns >3000 MW 1.29 (.0039
Glucose osazones 2.20 0.0067
Total identified/characterized 94.71 (.2888
Nonextractable ” 221 0.0067




* See Figure | tor names and structures of identified metabolites.
" Calculated by difference.

Peanut:

TRRs were 4,75 ppm 1in oeanut nutmeats, 2.50 ppm in hulls, and 36.5
ppm in hay colliected JZ2  days following an  over-the-top
postemergence sprav of [YClprochexadione-calcium labeled at the C-3
and -5 pogitions of Tre cyolohexenone ring at ~1.0 lb ai/A (~2.7x
the maximum proposed seasora. rabte of 0,375 1lb ai/A). Over 70%
‘nut.meats 52% thuils), and 6l1% {hay) of the TRR were
characrerzad and identi1fied -Table 2). Prohexedione-calclum was
rapid.y metabolized to prohexadione (free scid). Prohexadione was
the major residue identified in nutmeats (38.3% TRR, 1.58 ppm},
huils (.6t TRR, 0.24 gpmd, and hay (35.08% TRR, 12.80 ppm). The
dioxoprcpyd prohexadione metabolite was identified in hulls (7.48%
TRE, O.1% ppm), nutmeats (2.08% TRR, 0.09% ppm) and hay {5.79% 'TRR,
2.17 ppmi. The following additional metabolites were identified:
despropicryi prcohexadione in hulls (2.54% TRR, 0.064 ppm) and hay
{l.e2% TRE, 0.615 ppm); and TCA 1in nutmeats (3.06% TRR, (.13 ppm),
halls @10 .0w2% TRR, 0.40 ppm), and hay (12.68% TRR, 4.62 ppm).

Two unkriorwas, HAS anada HAe, characterized as oxidation products
similar to dioxopropyvl prohexadione accounted, respectively, for
5.62% ana 5.02% TRR in nutmeats, 2.45% and 1.34% TRR in hulls, and
TLZ27w and T o15% TRE 1n hay. In adeoition, residues characterized as
lipids acoounted for 5.01% TRR in nutmeats; residues characterirzed
as Lignin accounted for 2.€1% and 3.70% TRR, respectively, in hulls
and hay. ['ne nenextractable residues in nutmeats, hulls, and hay
were cheraclerized as base-labi’e conjugates of prohexadione and
ils metahacl _tes, sugars {(osazones), carbohydrates, proteins, and
oolar metaszolites <3000 Molecular Weight.
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Table 2. Summary of radtoactive residues characterized/identified in peanut commedities harvested 22 days following
treatment with [''Clprohexadione-calcium at a total application rate of -1 Ib ai/A (-2.7x the maximum
proposed seasonal rate).

Nutmeats Hulls Hay

{TRR = 4.15 ppm) {TRR = 2.50 ppin} {TRR = 36.5 ppm)
Fraction %TRR | ppm % TRR |  ppm %TRR |  ppm
1dentified *
Prohexadione 38.3 1.58 9.66 (.24 35.08 12 80
Dioxopropy| prohexadione ® 2.08 0.09 7.48 0.19 5.79 212
1CA 3.06 0.13 15.92 .40 12.66 4.02
Total ldentifieil 43.44 1.80 33.06 0.83 53.53 19.54
Characterized *
HAS 5,63 .23 2.45 0.06 1.27 046
11AG 6.01 0.25 1.84 0.05 1.15 0.42
NMC(2 1.37 0.057 - - - -
NMC3 1.00 0.042 - - - -
NM(4 3.88 (16l -- -- -- --
NAL 210 0.087 -- -~ -- --
HLMC4 -- - 0.55 0.01 - -
HILAT -- -- 2.18 (.06 -- -
HLA2 - - 4.59 0.12 - —
HLAG -- - 4.70 0.12 - -
HH - -~ - - 0.01 <0.01
Lipids 3.01 0.15 0.01 <0.001 0.02 0.01
Lignin - -- 2.61 0.06 3.70 1.35
Polar (3000 MW) 3.93 0.16 0.20 0.01 1.51 0.550
Total identificd/characterized 70.37 2.92 52.19 1.32 61.19 22.33
Nonextractable .50 0.05 18.3 0.46 9.69 3.53

See Figure | for chemical names and structures of identified metabolites. Although structures were not proposed for

IAS and HAG. the petitioner concluded that these are oxidation products similar to dioxopropyl prohexadtone,

" Despropiony! prohexadione was only identified n the base hydrolysate of nonextractable residues following buffer
extraction at 2.34% TRR (hulls) and 1.59% TRR (hay).

¢ The petitioner vondueted additional procedures on nonextractable residues following solvent extraction which

characterized residues as base-labile conjugates. supars (osazones), carbohydrates. proteins, and polar metabolites

<3000 MW

Plant metabelism conclusions:
The gualitative nature of the residue of prochexadione-calcium 1in
piants s oadeguately understocd for the purpose of this petition.

The metasslism of prohexadione—-calcium in apples and peanuts 1is
gimilar = -igures £ and 3. Prohexadicone-calcium 1s  rapidily
metarnolizs: . to prohexadione ana parent-like oxidative intermediates

and nitime ely to tricarbailylic acid {TCA), citric acid, and other
natural vy oducts from Tthe vlant carbon pool.



Rotational Crops:

[0l Prohexadione-calclum was applied to sandy loam soil at 0.343
b ar/A 2% the maximum proposed seasonal application rate for
peanuts: . Representatives of small Jgralins {wheat), leafy
vagetlakion {lettuce), ard rcot crops (turnips) were plantea 31- and

172~-days «fter treatments (DAT). TRRs were below <0.01 ppm in/on
ail ratatzonal crop commodities except in 31-DAT wheat grain
(C.0141 pom;, 31-DAT wkeat straw (0.0237 ppm), and 12Z-DAT wheat

straw ({1, '188 ppm).

Rotarliora . orop commodities witn total radicactivity greater than
0.0 ppr were subjected to extraction and hycrolysis procedures in
order o characterize/identify residues. No  residues of
prohexac one-calcium  or  related metabollites were :dentified.
irnizyme nydrolyses demonstrated that the majority of the

radicaci_ ity was associlated with carbohydrates (120% TRR, 0.017
ppm) 1n witab grain, and either carbohydrate assoclated (27.9% TRR,
0.007 ppr  or nonextractable (37.2% TRR, 0.009 ppm) residues in
wheeb straw. All extracts other than those characterized by enzyme
hydrolysis, and nonextrsctable residues were 0.0l ppm and did not
cmgulre soditional characterizaticon/identification.

Based orn “he resuits of this study, HED cconcludes that limited
rotet tons’ {ield studies are not required and a 30-day plantback
restrocticon is appropriate for the purpose of this petition.

Ruminants:

Following oral administraticn of [ "Clprohexadione-calcium Lo
Llactatinrg acats for four consecutive davs at 105 ppm, the TRR were
<0.0804-7,0884 ppm 1in milk, 3.09-3.16 ppm in kidney, 0.427-0.432
ppm ot Cioer, 0.001-0.069 ppm in muscle, and 0.048-0.354 ppm in
Fat. The teeding level of 105 ppm 1s equivalent to ~5Z2x the
ancicipawed maximum dietary burden of 2.0 ppm for dairy cattle and
31w bhe snricipated maximum dietary burden of 3.4 ppm ftor beef

cattLe.

Prohexadl »~e was the major resicue i1dentified in milk {19.0% TRR,
5.01o ppm , kidney (40.%% TRR, 1.267 ppm}, liver (30.6% TRk, 0,131
ppmy, muso o2 (73.5% TRR, 0.051 ppm), and fat (89.3% TRR, 0.043 ppm)
(Table 31, Metabolites reiated to, or a precursor of, despropiaonyl
prohexadisne were identified in kidnev (31.7% TRR, 0.98C ppm) and
liver VLD TRR, DL045 ppm . Polar and low molecular weight
metaboll . on were characlherized ags carboxylic acids in liver (20.2%
TER, &.03%¢ ppm)l. Milk contained radicactivity incorporated into
sugars (CZ.cr TRR, 0,019 ppmy and lipids (15.2% TRR, 0.012 ppm),
sugdestins metabolism of prohexadione to the carbon pool.




Table 3. Sumumary of radivactive residues characterizediidentified in milk and tissues of a lactating goat orathy dosed with [PCliprobesadione-calcium at 1035 ppar fos
Jeonseculive duy s,

Milk. Day 4 Kidney Liver Muscle Fat
{TRE = 0.082 ppm) (YRR = 3.0% ppinj {TRRK ~ 0427 ppm) {TRR = 0.069 ppm) {TRR = 0.048 ppm)

Fraction % TRR ppm % TRR J ppim % TRR ppm % TRR I ppm % TRR ] ppm

Identified *

Prohexadione 19.0 0.016 40.9 1.267 30.6 0.131 738 0.05] 89.3 0.043

Despropionyi prohexadione -- -- 3107 0,980 1.5 0.045 -- -- -~ -

and precursor metabolites

Total identified 19.0 1.016 72.6 2.247 41.1 0.176 73.5 (L.051 89.3 .043

Characterized

Low molecular weight - - -- 20.2 i3.086 -- -- - --

carboxylic acids

Sugars 22.6 0.019 -~ -- -- -- -~ -~ -- -

Lipids 13.2 0.012 -- - -- - -- -- - -

Unknown peaks t4.2 <0.011 18.8 0.381 17.8 0.077 -- -- -- -

Agqueous -- -- -- - -- -- 10.4 0.007 9.1 0.004

Petroleum ether extract - -- 0.1 0.004 0.8 0.003 .3 <0.001 4.5 0.002

>3000 MW - -- 2.7 0.082 3.0 0.013 - - --

Aqueous (<3000 MW) -- -- 2.8 0.088 6.2 0.027 -- -- -- --

Methviene chioride - -- 1.6 0.049 2.2 0.609 - -- “- --

{pronase hydrolysate)

:ﬁ;?;;‘::ﬁ;‘gfd and 71.0 0.058 98.6 3.051 91.3 0.391 84.2 0.059 102.9 0.049
monextractable 17.4 0.014 1.8 0.055 2.2 0.009 17.2 0.012 1.1 0.005

* See Figure 1 for chemical names and structures of identified metabolites.



Poultry:
Followiviy oral admintstration of ["Clprohexadione-calcium tc laying

hens for five consecutive davs at 8.43 ppm (~34x the maximum
thecret.o1l dietary burden tor poultryl, the TRR in eggs and
tissues were <0.01 ppm each. In the same study, following cral
administrction of [‘Ciprohexadicne-calcium at 33.4 ppm (~134x), the
TERs were <0.008-0.019 ppm in egg yolks, <0.005-0.015 ppm 1n egg
whites, o, 0321 ppm 1n glzzard, 0.475-0.471 ppm in kidneys, 0.0289-
0.030 ppie "0 Yiver, <C.007 ppm in breast muscle, C.010-0.011 pom in
thigh musole, <0.01 ppm in fal, and 0,022 ppm in skin with fat.

The leve.s of extracrable residues in eggs and tissues of hens

desed at i3.4 ppm were mostly =0.01 ppm. Prohexadicre was the
major ros.dae ldentified _n =2gg volks [(12.5% TRE, 0.002 ppm), egg
whites (.0 .3% TRR, 0.004 ppm), liver (14.9% TRR, 0.00% ppm); and
kKidrey {70.2% TRER, 0.062 ppm; (Table 4}. Tricarballylic acid was

identifico in kidney (15.5% TRR, ©.073 ppm). An unknown component,
designatec as Metabolize 1, was resolved in egg whites (71.0% TRER,
0.010 ppmi, egg yolks (Z2.3% TRR, 0.001 ppm!, and liver {18.2% TRER,
0.00¢ prmi .  Attempts te identify Metabolite 1 using a comnination
of technigues 1ncliuding acid, base, and/or enzyme hydrolysis,
methyiat. «n, HPLC, GC/MS and LC/MS were unsuccessful; further
attfemptes vere not performed because of Insufficient matercal.



Table 4. Summary of radioaciive residues characterized/identified in milk and tissues of laying hens orally dosed with ['“C]prohexadione-calcium at 33.4 ppm for 3

consecutive days.

bgg volk, Dav 5
{TRR = 0.022 ppm}

Egg white, Day 5
{TRR -0.014 ppm)

Kidney

{TRR = 0.47] ppm)

T ivar
[ ki

{TRR =0.030 ppm}

Fraction % TRR ppm 55 TRR ! ppm %o TRR i ppin %o TRR { ppmn
Identified *

Prohexadione 12,5 0.003 27.3 0.004 13.2 0.062 14.9 0.003
Tricarbaliylic acid - - -~ -- 15.5 0.073 -~ -~
Total identified 12.5 0.003 27.3 0.004 28.7 0.135 14.9 0.005
Characterized

Metabolite | 2.3 0.001 71.5 0.010 -- -- 18.2 0.006
Unknown peaks 13.8 <(.005 5.1 <0.002 54 <0.025 1.7 <0.001
Aqueous 12.7 3.003 5.6 0.001 6.0 0.031 17.6 0.005
Petroleum ether extract 121 1.003 .8 <0.001 0.3 0.001 2.3 0.001
Semi-solid gel; macromolecules -- - -- - 93 0.044 -- --
Pronase hydrolysate -- -- -- -- 8.4 0.040 --
Total identified/characterized 53.4 0.015 110.3 0.018 58.7 0.276 54.7 0.018
Nonextractable 42.9 0.009 11.0 0.002 22.0 0.104 36.8 0.011

* See Figure 1 for chemical names and structures of identified metabolites.
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Livestock metabolism conclusions:

The gua_:vative narure of the residue in livestock 1s adequately
understond. In  ruminants, prohexedione 1is metabolized to
desprop. vyl prchexad-cne metabolites or precursors and then to
desproplony’ pronexacione. The subsequent metabolism of
despropzonyl prohexadione  ther yields low molecular welght
carboxylio acld and finally incorporation inte naturally occourring

nroducts  such as  sugars, lLipids and proteins. In poultry,
prohexad: cne 1s metabo.ized To tricarballylic acid and ther to

natural vroaducts such as protoins.

Magnitude of the Residue.

Peanuts:

Resiaues ¢f prohexadione-calclum were <0.05-0.89%6 ppm in/on peanut
natmeat =05 <0.05-0.239 ppm Ln/on peanut hay harvested 25 days {the
proposed  PHI)  following the last of three broadcast foliar
applicaticns of the 75% JF formulation at 0.125 1b ai/A/application
DLEYL 1 si/A/seasorn; lxi . Thne results of the peanut field trials
support proposed tolzrances of 1.0 ppm in/on peanut nutmeat and
0.6 ppm i Son peanut nav.

Pome fruits:

Residues «f prohexadione-calclum were <0.05-2.6321 ppm in/on apples
harvestes 415-46 days (the proposed PHI) following the last of two
pbroadcest follar applicaticrns of the 27.5% DF formulation at O.85
I ai/Afaoplication (1.7 1k al/A/season; 1x}. Residues of
prohexadisne-calcium werz $.23-0.99 ppm in/on pears harvested 44-45
days folizwing a single broadcast foliar application of the 27.5%
DF formulation at 1.7 1o oal/A {1lx). The petiticner has provided
adegquate residue data reflecting the maximum proposed use pattern
Tor probexaailone-caloiun on pome ILrults. Pending submission of
confirmatory storage stability data, the residue data submittec for
apples and pears support the establishment of the proposed crop
groun toloerance for residues of prohexadionz—-czlcium in/on pome
fruit= a7 1.0 ppm.

Residues -~ rhe oxldative metabolltfe BX 117-15, which was detected
in the avn:.e metabolism study, were less than the LOQ (<0.05 ppm)

in aitl trezated samp.es of apple and pear harvested 45 days
following reatment at lx the maximum propozed seasonal application
rale. The petiticner preopoeses that these data represent field
conditioss . and thereZcre, tThe metabolite BX 112-I% 1s nobt a

regicile o DonCcern.
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Ruminants

™ o g e .
e LIY DO

, were orally dosed once daily with prohexadione-calcium
at. &, P4, or 8U ppm {4x, 12x, and 40x, respectively, the
ant.cipared maximum dietary burden of 2.0 opm for dairy cattle and
~2x, ~TUw, and ~24x, resosctively, the anticipated maximum dietary
burden “5° beef cattle; for 2% consecutive days. Animals were
sacrificed within 4.5 hcurs of the fina dose, except for two
animals from The highest dose group which were maintainec con a “no-
treatmer: diet” atier the 29th aay of dosing and were sacrificed
atfter 2 ardd 5 days of withdrawal. The results of the study suggest
Lhat resicues of prohexadione-calcium are not likely to transfer te
milk (irnc.ading cream and skim miik}), fat, liver, and musacle when
the cherical 15 used according to the proposed use directions
(Takb:le &) . However, residues of prohexadione-ca.cium are sxpected
o transier to liver anc kidney., By extrapeclaticn of the average
residues ¢ ~2x, ~7x, and ~¢4x ~he anticipated maximum dietary
purden for bheef cattle, HED concludes that the proposed btolerance
levels are .1 ppm for residues of prohexadione-calcium in cattle
kidrey aro 0,05 ppr for meat byproducts (except kidney).

Y
5]

Cow’s W odiney and tiver samples were additionally analyzed for
residucs -« 7 desproplony. prohexadicne, a metabolite identified 1in
the <idne, and liver »f goats from tThe ruminant metabollsm study.
At the lowsst feeding leveli, residues of despropicnyl prohexadione
in cow' s bidney and livey were each nondetectabkle (<0.0% ppm).
These data suggest that ~esidues of the desprcpionyl metabolite are
not Like.w to transfer to cow’s kidney and liver when the chemical
is used sooording to mne proposed use directilions.

Table 5. Residues of prohexadione-calcium and despropionyl prohexadione in dairy cattle matrices following oral
administration of prohexadione-calcium at tarpet teeding levels of 8 ppm. 24 ppm. and 80 ppm for 29
consecutive days.

! . Uncorrected Residues (ppm) *

Farget Dose | Dosing or - -
Level {ppm i sampling Day Prohexadione-calcium Despraggy?;g?ggsg?dlonc
Milk

’ 1 <0.01 (5) Not analyzed (N/A)
a0 : 10 <0.01 (43, 0.013° N/A
32 <0.01] N/A
33 =0.01 N/A
Cream
80 i 28 <001 (4) ] N/A

(continued; footnotes follow)
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Target Dose
Level (ppm

Dasing or
Sampling Day

Uncorrected Residues (ppm) *

Prohexadione-caleium

(BW 125-5376)

Despropionyl prohexadione

Skim Milk
80 28 <001 (4) | N/A
Fat
8 29 <0L05 (3} N/A
24 29 <0.05 (3) N/A
29 <0.05, 0.056. 0.079 N/A
80 31 <005 N/A
34 =().03 N/A
Kidney
8 29 0.09.0.097, 0312 <0.05, <0.05, <0.05
24 29 0.431. 0.638, 0.837 0.080, 0.087, 0.094
29 1.66,2.74° 465" 178.496". 514"
80 31 =0.05 <(.03
34 <0.05 <0.03
Liver
8 29 <0.05 (3} <0.05 (3)
24 29 <0.05, 0.05, 0.051 0.05, <0.05, <0.05
29 <0.05, 0.077. 0.208 <0105, <0.05, <0.05
80 31 <{).05 =().05
34 <0.05 <(0.05
Muscle
8 20 <0.05 (3} N/A
24 29 <0.05 (3} N/A
29 <0.05 (2). 0.081 N/A
%0 31 .05 N/A
34 <20.05 N/A

“ Each residuc vaiue represents a single sample (individual cow) unless otherwise noted in parentheses: residuc values
for prohexadionv-caleium and despropiony! prohexadione are listed respectively.
" The highest valuc of replicate injections is reported.
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Therefore,
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2. TOXICOLOGY DATA

in/on

nor Canadian cor Mexican limits
plant or
no compatibility issues exist with regard
tolerances discussed in this petition.

animal

The dose=s and toxicological endpoints selected for various exposure
scenarics are summarized Telow.
EXPOSURE DOSE ENDPOINT STUDY
SCENARIO) (mg/kg/day)
NOAEL = N/A Not required: No appropriate single dose N/A
Acute Dietary endpoint.
UF - N/A
Risk Assessment is NOT required.
Modcrate cortical areas of dilated basophilic Subchronic and
Chronic Dictary NOAEL = 80 tubules in the kidneys and decreased potassium Chronic Toxicity
UF = 100 levels seen al the LOAEL of 400 mg/kg/day Studics - Dog

Chronic RfD = 0.80 mg/kg/day

a

Dermal. Short-1erm®

Oral Maternal NOALL
=100
MOE = 100

Prematurce deliveries seen at maternal LOAEL
of 350 mg/kg/day

Developmental
Toxicity - Rabbit

Dermal.
Intermediate- F'erm®

Oral NOAEL = 80
MOE - 160
{Occupational)

Moderate cortical areas of dilated basophilic
tubules in the kidneys and decreased potassium
levels seen at the LOAEL of 400 mg/kg/day

Subchronic Toxicity
Study - Dog

Dermal. Long-Torm?

Oral NOALL = 80
MOE - 100
{Ocecupational)

Moderate cortical areas of dilated basophilic
tubules in the kidneys and decreased potassium
levels seen ai the LOAEL of 400 mg/kg/day

Subchronic and
Chronic Toxicity
Studies - Dog

Inhalation. Short-
lerm"”

Oral Maternal NOALLL
—
MOELE = 100
(Occupational)

Premature deliveries seen at maternal LOAEL
of 350 mg/kg/day

Developmental
Toxicity - Rabbit

[nhalation,
Intermediate-Ferm?®

Oral NOALL = 80
MOE — 100
{Occupational)

Moderate cortical areas of dilated basophilic
tubules in the kidneys and decreased potassium
levels seen at the LOAEL of 400 mg/kg/day

Subchronic Toxicity
Study - Dog

Inhalatton, {.ong-
Term’

Oral NOAEL -~ 80
MOL - 109
{Occupational)

Moderate corticai areas of dilated basophilic
tubules in the kidneys and decreased potassium
levels seen at the LOAEL of 400 mg/kg/day

Subchronic and
Chronic Toxicity
Studies - Dog

*A dermal absorption factor of 100% or 7 should be used for risk assessment
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"An inhalation absorption factor of 100% and a dermal absorption factor of 100%or ?? should be used for route-to-route
extrapolation for occupational risk assessments.

Metabol isn: In a rat metabolism study (MRIDs 44457770-44457773),
[ "C~C3 or Zh-cyclohexene]BX-132 '»97.6 % a.i.) was administered to

Fischer g rats (b/sexsdose] as a single oral (gavage) dose at 50
or MO0 mog <y or as a sing.e oral dose at 50 mg/kg following a 14-

day pre-ceatment with BX-112 at 50 mg/kg. In addition, four male
and fema.!r bile-cannulated Fischer 344 rats were administered a
single ¢ve dose of [ CIBX-112 at 50 mg/kqg.

Ana_yses of urine &ndd feoal extracts 1dentifi=d and/or

chnaracterized 5H.8.4-75.3% of the dosed radioactivity for each dose
grouo. Mooabolism of BX-112 was qualitatively and guantitatively
similar between sexes, although there were minor quantitative
differencss between males and females in the high-dose and repeated
Low-doss groups. Metabolism was also qualitatively similar between
dose groug s,

In trne Low-dose groups {(with or without pretreatment), the major
metabolits in excreta was the free acid metabolite, KI-Z2817 (28 _.3-
53.7% do=ze:, which was excreted primarily in the urine [20.2-31.6%
dose; . Tne only other significant component 1solated from excreta
ot low-dos: rats was the putat:ve base-labile conjugate of KI-Z&17,
which acoosunted for 12.5-21.3% of the dose in urine., In the high-
dose groipn, KI-2817 (60.%-686.0% dose) was alsc the major metabolite

in oexcrel However, the malority of KI-2817 ‘53.4-64.6% dose)
trom high-ddose rats ways recovered 1n the feces rather zhan 1n
arine, and levels of botn KI-ZH17 and [ts putative base-labile

conjugate were lower (3.4-7.5% dose) 1n urine. Minocr amounts of
K7-53/6 1.1-72.3% dose) wsere a.so 1dentified in the feces of high-
cose rats.  #<1-2817 was 2lso idenlitied as the principal metabolite
P28.06~76.9 of tissue radiocactivity! in liver and kidrey extracts
from low anc high-dose males.

3. ENVIRONMENTAL FATE DATA (From Memo, Iwona L. Maher; DZe(Z214)

Prohexad: 51¢ calcium is not ewpected to persist long in the
ervironmern: nased on laboratory studies submitted. The major route
of probexsdione calcium dissipation 1s oxidative mineralization to
CCoown The soill. The nonlinear first order kinetics T, of aerobic
degradar a1 in the sandv locam scil was 1.4 days (value used for

mode ling, 0.98) whi'e the linear T,,. was 9.8 days (r = 0.73,
MRTD 44457 257 .  Prohexadions calcium hydrolysis is pH dependent;

[

it hydrolyoes falrly rzpidly at pH 5 and deoes not hydrolyze at pH
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@ T = 4.4 days; T.. ., .. = ©> days; in pH 9 did not
hydrolyrze . It photodegrades with a slower rate in all aquatic
environpents (T, o, = 23.2 days, T ... . = 9.9 days; hydrolysis
corrected half-lives) . In anaerobic soil/agquatic conditions
prohexadorne caloium 1s stable (T, = 117 days) and it is also
photolyl oo ally stable on scoil {07 = 32.4 days in an lrradiated
sample srd 201 days in a aark control, MRID 444577349 . The
row;s:LartWDfoposed degradation pathway indicates “hat prohexadione

calceiom  aegrades To cesproplonyl! prohexadione which degrades
f rther :..to tricarballylic acid and citric acid, two naturally
occurring substances.  The two acids are subseguently mineralized
to CO .

Azccaording toe the McCa .l clessification (McCall et al., 18980}
prohexacd -ne calcium showed wvery high mobility potential 1in the
sand scl: (the linearized scrption coefficlient (K, = (K )*[(Ad].
Factor) Lbh0; K= (K, YLOCY / B0C = (K, *100%1.724) / 50OM o= 173;
adjustment factors derived based on van Genuchten et al., 1377, and
Parker ano Jardine,1%80), tow mebility potential in the iocamy sand
sell (K, = 9.1; K, = 1428}, and moderate mchiiity in all other
solla {the olay soil’s <, = 2.8 and K,. = 155h; the loam soil’s K,
= 11,0 mrd K= 421, MRID 44457787). There was no linear
relationz.ip between the soil organic carben and the K, values for
gqifferent solls (r = 0.28; MRID 44457787). Deteczion of
probtexaalsne calcociurnr concentrat:ons (four single replicates at
G.01% - oL 26d ppm, LOD < 0.0l ppm! in 6- to 12-irch scoil depths in
the fielid 1ssipation stady jappile growing areas of NY, Ca, and OR,
MRID 447072130 is indicative of leaching as a possible route of
prohexadicre calcium dissipation. There was no residue detection
belcw 12 .noches at concentrattions greater than or egual te 0.01
Dpm.

)

Although ocrohexadions calaiuam 1s expected to be meobile In some
zolls, 1o zhould not pese a threat to ground water bhecause of its
rather rap.a degradation. Some envirconmental conditicns, however,
such as EXCESS precipitation oCccurring immediately after
applicatis or during preferential flow conditions in siructural
soLil, conld allow Zor its rapid runeff or _eaching.

4. QUESTIONS TO THE MARC

1. 15 thero any scientific objecticon to establishing the tolerance
and condlocting risk assessment in termg of prohexadione—-calcium
Dy sl

2. Are addltlonal prohexadione-calcium metabcellites in RACs at the
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leveis reporteg of speclal toxicelogical concern? 1f =z, which

cnets: o Do they warrzant irclusion in the tolerance regulation?
Separars regulation? Inclusion in the dietary risk assessment?
Addit onal metabelism studies? Toxilicological studies?

wlitional prohexadione-calcium metabolites in drinking
‘Lt the levels reportoed of speclal toxicological concern?
which one(s) ? Do they warrant inclusion in the dietary
izessment’”

ATTACHMEN  TI-  Figure 1: Chemicai names and structares of
orobexac:cne and 1ts metabolites identified in plant and animal

metabols s

studies.

ATTARCHMENT [1- Figure 2Z: The metabolic pathways of prohexadione-
caloiam fv oapples.

ATTACHMENT TIL- Figure 3: The metabolic pathways of prohexadione-

caloium ¢ peanuts.

ATTACHMERT T¥- Figure 3. The metabolic pathways of prohexadione-
calcium 1 rats,

BLadad  rgmer, H1ED Morsbholism Conmittes Fiile (G Kramer), Cynrboa G les-

Frarkor R0,

Toam LA /00
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BASF Registration Document Number 97/5367
Figure 2. Metabolism Pathway for Prohexadione-Calcium in Apples
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BAST Registration Document Number 97/5367

Figure 3. Metabohism Pathway for Prohexadione-Calcium in Peanuts and Animals
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